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o 

[1*^:^ 5 ] mum i<D-^:^9^t mum 2 (d-^t. ^ut ijm—^:^ ^ * 

[»*^6] m%^m\<r>'^x9wm\<^-^:^9W^\zwM.^^. mtzm 
2(ry-^7.9n^if'm2(D-^7s9mm^wM.'^^^^h^^m.h-^^mfm.\-~-4(r> 
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HuIEixv^ h<7)^S^SI5(;. HuffiH 1 Oji^t^ testis i-^fifi<7) 112 <Dil7tSI5 
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#11 2 0 0 2 -3 4 2 7 9 8 ^- v : 3/ 

<r>m'BLXfm%^mumx'm o tzmx-h ^zt ^mm. t-r^ m^m 9Xi±i o ciei^ 
Hit L -c . ^n^'fim I Rvm 2 <D ^ m±m ^ m^-t x -f y y t . 

^ M L ? I V ^ JiTtfi T-S^-r ^ T- 7 7° <»: . 

mtWiMit^WL Biff 2 CO -r X ^ ^ 2 (DUitm i)-^ h tu 1 O 
f9 St^m: ^ ^ L ? I V ^ S tISm T-S 7t 1" ^ X 7^ -yy" 

1 3 ] HUiam 1 <7)7&>^ S7t»0«IJ^(i. HfrlBltSffl V X h ± 

it^ nm-r ^i^Lm:(^m2<7)mitui<z$^ifhntz^3(D^,m^h -^mm^m x . 
^mm^^ ^-^xmA om^^- ^ ^un--^^^^ t , 
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^fflv^-C. Htifa^lO-7>;^f|5=^Hf)IE^2<OS^»T'l|^L. Mt;. HtffS^2<7) 

2 <7)m^* -eSjfe L T . if 4 ^iifll * T Hu f 2 CO 
»13 i: ^ HufB^ 2 OtJ^^ 19 mitm^n^^ h c: i: <!: 1 2 X(i 1 

3 k:.tzm.(^nit-^mo 

[W*]^ 1 5 ] Huffi^fifi. HulESTtMMtiRBi-^ 2 ^>:<7)iam^-e^:b $ 
[if *5 1 6 ] mU% 1 -mA: (DMit^^^ - yii\ mWt^T-T-M 
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If Tie* ^mt^i^^fzmytmx'Mit't^jimt. 

2 0 ] friEU 1 (r>i}\^ y) mitwmm^^. mUWMm i/ v ^ h ± 

tufSH 1 'ELXfm^(Dm±'^=-9 ^^^-y-hm^-^fitzm 1 S.?/S3(7)^ - ^ V 

y-h^^w-'^ixfzm2RxfmA<D^=-'^ ymM(r>m2(D^'^9-ymtL^m'& 
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^fflv^T. HulfiSll<7)T;^^f|5^#rgfi||2<7)S^*T'il7icL. Mtc. fli|fB^2(D 
■7Xi5'g|5^mffi^2 0^7t»-eil^LT. if7t>&^f5fll^*i6THfrfS^2<7)^^ 

»{3 J; ^tulB^ 2 c7)/^>^^ i9 MitmiMl^i'^ - t ^#mi:-r-5.lt*Jg 1 9 X{i 2 

$tL^C:i:^JifMi:i-^liA|t]^2 0-2 2 cov^-fn;^^ 1 Jltc|Bm(7)##f$^tt(0 

<7)fP;!5.y'mKMPm-etiJo;^cfiiT'^;^)Ci:^#m^i-^ii^^2 3X{i2 4tcifi 
[0 0 0 1] 

[0 0 0 2] 
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[0 0 0 31 

m^^ii^Tfm.^M^mtuiimibxmmt^^'^x ^x^^^o ^<Dfztt>^ ^^^v^ 

o 

[0 0 0 4] 

x^:ho tfz^ mi^m<7)m^j:^m^<7)^^^-y^mmmiizm.w:-t^ztxmm& 

(Dmm^^ ^W'ofzj^9-y^Mii^-^i>-)i'^i>^^m^fix^^h imm^m2m 
m) o 

[0 0 0 5] 

mmicm 1 1 

mm 2000-310850 5 - 9 ^ 1 El) 

[0 0 0 61 

mmwxm 1 1 

S P I yv-yu-r-^ y V'-^-^y h - ^ h nn v\ >f ^T.^i?' v a >• 
T > K- "y'n-b;^ 3 > h n — ;l/ 4 (Integrated Circuit Metrology, Inspection, 
and Process Control4 ). 01261 1990 315M 
[0 0 0 71 

ttllE# 2003-3076302 
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S P I E yy-^^U-f-^ y K--^--^-;/ h • ^ h d n v\ y( y7.^^i/ a y- 
T > K-7°0-lrX n > h n — ;U4 (integrated Circuit Metrology, Inspection, 
and Process Control4) .^2726#. 1996^, 799M 
[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

mm ^ m^k-t ^ tz ib<D^m 

^^fzm 1 <7)myt^~^^^:^-y. j^z/m i <7)m±Ui^mn htifzm 2 <7)mM\H 

^^^~-yim-t^mi(0'r;^^ut. (D) m2(Dmytw^. mi<D-7^^mz^ 

t>^fzt^. m 1 (Dmitmznjz^i-^iiLW:<Dm 2 (Dmitm^mfhtifzm3<D^, 
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[0011] 
[0 0 12] 

[0 0 13] 

■^m^(Dm2<Dmmt. (^) i-v;^ h±ti. ^i(7);ii7fegr>(;i5it^n/j^i 

/^°^->*^^i:-r^:^7-•y■7•^:. (n) ^ h <05^S»tc. ^ lOii^Mt^ 

Tl&^t;. Ill <7)iK^g|5t;^t)Si-^1Sa<59^2<OM^(C|^tt^>n7t:^3<7)^.g|556^ 
^^i-^xx-yy.!:. (-) h(7)5fem7t^tc. ^l<7)il7fcSI5C*t)Si-'?>li 

t/||3om^^-^5'^^°^->;6^'lE^$n/J||l:R^/^3<7)^-i5^ Ixv;^ MUr^O 
H 1 <7)/A-^->^^f4, l|2:S.f>^'^4coS^^^^/N'^->^5'fS^$tlfc^ 

2 4 - ^ 1/ V ^ h mm<Dm 2 <7)/n- ^ - > ^ iiij^i- :h7.7-y-ft^ 

(n) <7);^-7- -;;y(i|WiBf-e^SiJ^-e4> ctV^o t/c. (^^) <h (-) <7)>?.f- y 
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[0 0 14] 
[0 0 15] 

) ^Mitmm. i<zmi(7)'r^^Uimi (DMitM i}^h^2 (Di)^^^ Sl^fc* ^ H L 5 1 
-t^Tsy- -y-fh. (^i^) l^m7t^^5t;^2<7)TX^gr>^^2<7)||^M:^^'b^l<7) 

[0 0 16] 
[0 0 17] 

) ^'*#^^±i;, h*^^i-^X^.h. (/n) #^#:^1Si:^l <7)-r;^ 

i>g|5^^tj'^^^;^^S^^gH^^-r^XfI<h. (-) 4^2»#:S«tiS 1 

^ o 

[0 0 18] 
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[0 0 19] 

P< A/ (NAX (1 +(t) ) (1) 

[0 0 2 01 

[f&^O^moff^t^J 

[0 0 2 1 1 

1 ^^-thmKO-^^^Ul 4 a <b. il2<offi^iMI-e^l <7)-r>;i?g|5J: OS^fc 

2<7)|lI]^/N'iJ'->^it2 2 ^m'^^^2(D-^7.^U\ Ahi)^h^j:^o ^ 1 <7)-7>^ 
^Ul 4 a tcti. H 1 <7)S7l£iggn^3v^TS7fe»^?IJJ^-r^^ 1 co^fi^-^ 5 
imm^tiX\^^^o m2(r>-7:^^Ul 4 bliZii, 0 2<7)S^i§@tci3v^-CS^ 

»^«ij^-r^ii2<7)^^^-iS7 5 2 7&^'eeM^n-cv>^o ^^t% m2<Dwt^^^ 



ttiliE#2 003-3076302 
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^ 5 2(i. ^2<Dmitmmx'mi<7)mitmmj;i^mit^tifzmi(^^i^'e::^'$^ 5 

1 nm^a^-ii:Tll7fc^^'l)f4St3geg^n-Cv^^o ^i;!5.0''ll2<o^&-=e^^ 5 
1. 5 2(i, miRVm2(Dm^^^9 -ymM2 I . 2 2^(Dm^^^9-y:/)^fj: 

[0 0 2 2] 

mi<7y^^^Ul 4 a<7)^ 1 <7)^f5^^^ 5 1 EI2<0^Mia. 25.^/113 

(a) <7)A- AifMHti^i-J: 9 tc, m (7)^.$pi i a <!:^2 O^.gTil 1 b 7J)^^ii 

m^U5±<Dmi(7)m&i eici^tt^nTv^^o ^is.ci^"^2 6D.^.gr>i i a, 

llbl*ltc{±, ||lS.^/^2<7)S7lc:^-^^^•^->6. 7 TJ^'-e^-eYLaSS^tiT 

^m<^ii^M7 a~7m^^t- >i>lllJ/fl&^;5^'b'fc-2)o ttz. ^ 1 O^,^ 1 1 a I*J 
liZii. ^l(Dm^^^^~yWM2 1 coHUJ&zN^^-xo— o-e^b^@E^^^•^-> 3 
m^^. mi<D Bit -t-r.^/N'^->6<7) ^® ic fB] o T;£1PJJ tc Ft ^ L X ^ T 

[0 0 2 3] 

m2(7)-77.^Ul 4 b<7)^ 2 (7)^^14^^^ 5 2 |iI2<7)^WIl. :!^C/EI3 

(b) (7)B-B»fMIlItc^i-J: ^ tc. ^3 0^.gM 2 a <!: ^ 4 <7) ^.gf, i 2 b >^>^^ii 
0^M5_L<7)^2coiI^g|5 1 8 Icf^tt^tL-Cv^^o ^3;^?7^4<7).^,g|51 2 a. 
I2bl*Itc{i. ^3;!S:^/|l4<7)S7t>^•-i5'^^°^->8. 9 T^^-eti-etLBefi^ 

v^^o ^3 <7)^^^— ^/N'^-:^ 8 (i. :^lp]^c^fi]75^oT^^•^- 
4 <7)ii^^^ - > 9 {i^ it;^f6]H[^/0-o -c/^°^ - ym-^^M^^ii^mu-r ^ 

^m<7)ig7l&M9 a~9m*^-t>?>IiIilft&T-75^ib'^^o ^t^c. ^3c7)^,*|5i 2 a O 
Mffiti|^75-oT:£ffiiJH(i. Seil^.gRl 7 a. 1 7 h X^tfifzm 2 (Om^^^ ^ - 

>mit2 2mmm^ui 3mm^nx\^^i>o z:zx\ ^125.^/^30^7^^ 

^^6, 8 i:02;?g.^/^4<7)S7l&^-^^^°:5^-> 7. 9 <7)/n°:J^ - >(i i 8 0 J^^ 
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[0 0 2 4] 

miRV'm2(DmitMmi>zx^miRv'm2(Dmii'e~^ 51.5 2(r>'^7.^ 

-^-tJrHov^T, 0 4 ^fflu^rma^i-^o [l4H^i-J:^H. ^ 1 co^,^ 1 1 
KS^ti/::^ 1 <7)ffi^■t^:5'/^"^-> 6 (±. W>2(n>-77.^U \ 4 b<7)^2<7)ii^ 
gPl 8 tC*tCt.i-^fi«. m7L\t^ m3<DmUl 2 atmm^Ml 7 b(Dmi,zUt 
^ J: 9 t^Seg^nrv^^o ^2<7)^.g|5 1 1 b tCBeS$tLfc||2 <7)J|^^:::^yN'^ 
->7<>. ^2(7)-7 7>^5'a5 1 4 bOS2(7)il7lcfl51 8t;J!:tS-r'5lig. 1?!lx.(i\ 
^3;?5.?/^4(7)^.gpi 2 a. 1 2 bcoraltciIXt J; 9 tcSSa^nrv^^o i/c. 
Il3(7)^.g|5 1 2 at;Sea$tL;t:||3<7)^^^-^/N':J'->8{i. ^ 1 
1 4 a <7)^ 1 1 6 lc*tfL:.-t-.5>fiM. 1^Jx.{^. ^ 1 RVm 2 <D^M 1 1 a 

. 1 1 btorainjRt ^ J; 9 cseg^nrv^^o S4(7)^.g|5i 2 btcsem^ti/c^ 

4<7)S^^-^^^°^->9(i. mi<7)'7^^Ul 4 aom <7)ig7fctlSl 6 
[0 0 2 5] 

-mil7lc:Xgtci3V^T{±i-r\ ^ 1 OS^feiiST'. ^ 1 1 4 aoee 

||/N°^->3^^-^tpiai^/N*^->t^i <7)^fi^^:j' 5 1 (r>^\'BLXf^2<Dm 

LF^4<7)S7t^j:i^yN'^-> 8. 9 ^ lOS^iiff-r^^Tt ^ tL;t:^ 1 <7)ii^ 
Si 6<7)fSitti^^$tL^o -<7)i:#. ^7fe$tL/c^l i3J:0^^^2<7)S^^-^ 
/^°^->6> 7(i. l|2 0l|^ii^IfrC:|3v^T{i. m2(Dm±Ul ^X-m^^fi^ 
o St'c. ill <7)K7fc3lfI-CS7fe^tL/j^ 1 <7)-r;;^^g|5 1 4 aO@e#I/N°^-> 3 (i 
. ^2<7)S^i§^I-e(i. ll2 0-7y!.i?gj5<7)geiaiS7lf:Sl 3 f)i^^$n^o 
[0 0 2 6] 

HIS ic^i-j: ^ ^It/Mxf^STt^e (;^7^-7^N°) -e. M/hJt(i i : Ati^xy^^h 
o 4 1. >- ^ 3^ 4 2 S ^/HSB^ l-- A WMit^^^ 4 0 t^^^^^ $ 

tLTV^^o ^M4 1 LT. : 2 4 8 nm<?)^ i; T'h >-7n^-f K (K r 
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T-*>-»f l/>X7&?#StL^o BS0>^^^^.<7)nl:-W>X7r (i, 0. 7 5 

*)^o ^5:f^7fc^,^.4 6 |gf^^>X<!:ffi^xl9^m: !9ltfi5c$ti. l^vXr^P^ 
NA(i. 0. 6-e^)^o S^^Bfi, HSB>g7fc^,^.4 5 ti^Bit^?^.4 6 <!:<7)rB^H 
l^®^n7t:P^^;u4<7)/N°^->^7.-r-'y4 8 ±<D^mi^mWLl ti^^MSf^i" 

±<7)^2 i^gp 1 4 hiiK mi<7)-r^^^l 4 a7j>^m^S'tL/j-> 3 y VtMM 

iz:^7- y-fry V') \i~ hX'Mit^ti^o v a y h ^ <7)S^|gH(i. 2 0 mm 
:^T'*^o 't^fo. IJiH>g<7>'f€:i:±, m:7fe^g5 0<^^/hJt^ 1 : 4 t LTv^^;6^ 

[0 0 2 7] 

<7)®^-t^:S^/N°iS7-> 6 ^^Otci: t)|Fj.^-r^o Hie (a) (b) tc^-Ti^ 

-emoips^. H^o t: y -f- p -e. — ^<7)#j-^T'iij!]n$-i^^^<ht3J: or?^p^=^ 

: 1 0 o%iz^\^^M±mx-$>^ . i^Tt^em-etiFfSn^ : o%<i:4^^o 
ggnmNAtc^^LT. e-y^p>6^ (i) ^o^f^^itfci-i: m^^n^m 
KDMit^^'^^-^^-y e<Dmm^^^i^-yii. mu±r'iimi^^^^£^^o m 

ff^tiS^^McO^f^Tlc^m 4 6 Olg^ X^m h tL, 1 ®±ll^lJit L 

^v^o BP*)> 1 M-h-Cfi. liI$ff^T•^^•^-><7)r^p^^zSl:T0^ll] 

i^:^, -y\xf^umz)ALn\^x^ —-)^^{zHi)-^x itm.m^ i)--^<D m^^xm 
m(r>nm\izm^^^ni(Mm.^ o (A:248nm. na:o. a : o. 75 
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) <7)^i^, (1) ^<D^i^^mfz-r\^'y^PU. m2 3 4 nml^irt^j:^o 
-Cii, li y^PtLr. 1 9 0 nmt LTv^^o 
[0 0 2 8] 

[0 0 2 9] 

(b) ti^-tidt^. ^M^i;i6];6-oT. ^T^fbi^i^^tiSTfcS*, 

«75i^'lit)P ^ 1 <7)||^^ - ^ ^^•>5. _ > 6 coig^M 6 a <7):^tilJ(7)a:. y vtrS^^i 

mmzm^^^^^n-^o zzx\ m^^kmii. Mitit<Dm^mExxmmt 

^tifzUX^^o M^MEXli. EXO ii+^±^\,^<DX\ Ixvv^hoSJt 

ffl^tct^v^ ^^mi^&ui±<DUi^'^vmizmit^n^ m? (c) n^-ri^^ 

^\^^mmKnjAi^-t^mitii.mxii. u'j:^hmii^<^ttn^ . mitmm:^^Ex 

c /E X ~ E X 0 /E X fal-e^ 1 O-^- ^ h M 2 6 OMt4ffiiJM 2 0 7&^^ffM 

$:fx^o ^43. m^^^^m-^^ExoxEx- imKnj^^-t;hmytiimxii]yi^:^ V 
mam^^n^hfzt^, mi (c) m o^-^j^ hM2 

6 f±, 01 <7)®7fe^- iJ' - > 6 (7)mitm 6 a IBlJOo:. v J: l9 . -rtLfl A s T^i 
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Ac (=As/2) T&^'H^i-^o Lfz^^^x^ ^N°^->^iS:A c ab^sv^ti-rnipi 

[0 0 3 0] 

MitMD I'^^^^tzh.W'Kn^T.^Ul 4 a 1 co^li^^^ 5 \-b^V'j7. h 

h 3 20F^iC5^||7lc;^<7), SlS.O^'^2<7)||^^r:^/N-^-:x6. 7{l*t^L.L/i 
^i:S:a''02<7)^^^jW.3 6. 3 7<h. ^ IOJIt^^ 1 6 Lfj^ 
3;S.?/||4<7)-=e^^il7lc;gr>3 8. 3 9;6^^?FM$n^o ^ 1 ^S. 0^^^ 2 O ^ - ^ itft 
3 6. 3 7{i, mi'r:Vm\^tz^nr^. H 1 OK^iD 1 l::-C/^'^ - vipS/i'^^ 
^ 1 <7)-f tlipi A s 1 /itt^/hLT. ^ 1 O-t^^ipsL 1 t^'-So 
[0 0 3 1] 

51^^^. ^2 (7)Sf7tiMIt:'(i. US (b) ti^i-J;dt;, W.2<D'77.^U\ 

:S.t>^^^2 OS^iiflT'S^^tifcS^Wv;^ h 3 2 a <DmiZ^ yknitU(7)m 1 
C/||2 0^^^jtft3 6 a. 3 7atCjPx.T. ^ 3 <7)^^ ^ii7fcg|5 3 8 tc^^HTfc 
0^3 0-^-^jtft3 8 a]^Zfm4(D^s:.9m^U3 9 (I*m7t<7)^ 4 O-t^ ^ 
rtft3 9 a;6^'ff^fig$;lx<i>o ^ 3 SLFS4 O^jn ^ jfft 3 8 , 3 9 fi. m2<Dmit 
aD2^;CL:.l:-C/^•^->l|IS7{»^f|2<7)-r;f^lpiA s 2y^ilt^/hLT. S2<0^^^ilil 
L2i:^^o lll<7)^:yciMIT-|f7fe^tL/j^i:R(yf^2<7)^- ^itft3 6. 37 

112 co^7feiMi-e{i^2 <7)iij,t;ti5 1 s-cmyt^ti^o ~m.mMk\^nhfitz 

miRU'm2<D^^:$'mm3 6 a. 3 7 a{i. m^i^m KT^Ml/tmD I X^M^^ 
tlTt#f>n^/N'3'->i|iict Mtl> Mix e fitt$fe< '^oT. ^1 COSS/JMPSL a 
lii^^o ll2^j|7lc:iie<7)B#ti. liIt/f^SLRIt^tcfeH-r>l>i*7fci;J: ^2 

[0 0 3 2] 

z:*®^X^<7);0-^«5 4^fFfiffi-r^/c*i). El 8 (a) Xtt^LTz^ \ (DUit^m. 

ffiliE#2 003-3076302 
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17/ 



m^&ui±(Di^3 y hmmzmm(Dmnmitir^o ^\^m^m8 (b) x-tf 
Lfzm2(DmiftMmxit. m2(DmitmD2i'Bs^m^mDx t \^xmt^^ti: 
i)^h'm2(DmtL^=-^ 5 2^. m\ (D^\tL^^9 5 1 -^mif^Ktz^m^^u i 
<ov3y v^m^znit'tho m.mk. us (c) Hi^-r-tdtc, ^i;)^ 0^^020 

5 K 5 2<7)||l-^||4<7)f|7lc-=e-^/N-^-> 6^9 75^'$E¥$tL;'^^ 1 

~ii4<7)^^^ i^vy?. h3i2 6-2 9m^m^n^o miRvm3<7)^s:.^ w 

S|/H^iii-'i)o jttC. 112^.^/^4 <7)^zi^ I/v'X hM2 7. 2 9{±. ^Mtlf^ 

-^WvXhM2 6 . 2 7(i. ^2 (7)||;)lcjifl-epX^||7tiD xO;^^^^) ^^tt 
T. i:v^t;ijfr:^|p]tc^f3iX e ZittTtiTv^^o — S 2 <7)S7tiifI-e^ 3 
^4<7)S3t-t^:S'/N-^->8. 9 7{>^jf7fc$ti^i: -a-ti-ftLTS^'^ DT. %ZTk 
XfW>^<T^'^=-^V^y7sYW.2 8^ 2 9ti. ^M^^fe 13 i ^-g-tirT tiipSX a ;^itt(Bl 

hm\(D^=-9VV7. hM2 6 }im3(0^=-^VV7. M12 8 C ^ ^ 1 
iJ' >'^fiS 1 Ji. 

Sl=Xe+Xa ••• (2) 

ttiiho m2(7)^^^ Ui^'^ Vm2 7 tmA<D^::^9 V'JT. Vm2 9X^Z^^ 

S2=-Xe+Xa ••• (3) 

tmi^-t^t:^^X^^o Ltzii^^X. miXeit. (2) (3) ^(D^X ^ 

Xe=(Sl-S2)/2 ••• (4) 

[0 0 3 3] 

m 1 2 (D^ii. SI. s 2 (i. Tfc^^co'^-tir-rn^^^a-estet-'S) ^ t 

^^x^:ho :i^T% mi(omitmD 1 tm2<Dm±m i^^n^&) D2t<Dm 
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AX e =A • AD 2 +B • AD + C ••• (5) 
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